
USOO6386293B1 

(12) United States Patent (10) Patent No.: US 6,386,293 B1 
Bartlett (45) Date of Patent: May 14, 2002 

(54) FIRE COMBATING SYSTEM AND METHOD 5,849,210 A * 12/1998 Pascente et al. .......... 169/46 X 
5.960,887 A * 10/1999 Crabtree ...................... 169/15 

(76) Inventor: John B. Bartlett, 119 River Rd., * cited b 
Jupiter, FL (US) 33458 cited by examiner 

Primary Examiner David A. Scherbel 
(*) Notice: Subject to any disclaimer, the term of this Assistant Examiner Steven J. Ganey 

patent is extended or adjusted under 35 (74) Attorney, Agent, or Firm-Jack E. Dominik 
U.S.C. 154(b) by 0 days. 

(57) ABSTRACT 

(21) Appl. No.: 09/567,624 A reservoir of Super absorbent polymers which can be 
(22) Filed: May 9, 2000 independently pressurized, remotely Stored and a Supply of 

water which is admixed with the SAP at a point closely 
(51) Int. Cl................................................... A62C 2700 adjacent of an adjustable nozzle. In one embodiment the 
(52) U.S. Cl. ............................. 169/47; 169/13; 169/15; System involves a home unit with a portable hand carried 

169/30; 169/33; 169/46; 239/154; 239/303; reservoir which can be pressurized. Yet another System 
239/310; 239/419 involves a back pack carried by a homeowner or firefighter 

(58) Field of Search .............................. 169/33, 14, 15, for Spraying which can be pressurized. Yet another embodi 
169/30, DIG. 2, 45, 46, 47, 44, 52, 13; ment involves a reservoir which can be independently 

239/10, 310, 318,373, 152, 153, 407, 408, preSSurized with a pump So that any reduction in the water 
419, 426,526, 154, 303, 304, 588; 252/2, preSSure in a tap line can be overcome by the SAP auxiliary 

3, 4, 8.05; 222/137, 255 pressure delivery. Other embodiments relate to a portable 
unit containing both the water reservoir and the SAP reser 

(56) References Cited voir to the end that it is Self-contained, and the admixing can 
U.S. PATENT DOCUMENTS 

561,483 A * 6/1896 Bryce ..................... 239/154 X 
679,504 A * 7/1901 Heard ....... ... 239/154 X 

3,647,001 A * 3/1972 Livingston ................ 169/14 X 
3.884,305 A * 5/1975 Livingston ... ... 169/DIG. 2 
5,137,094. A 8/1992 Broussard .................... 169/15 
5.330,105 A * 7/1994 Kaylor ........................ 169/15 
5,332,524. A * 7/1994 Kaylor ...... ... 252/4 X 
5,445.226 A * 8/1995 Kaylor ........................ 169/15 
5,494,112 A 2/1996 Arvidson et al. ............. 169/13 
5,779,158 A * 7/1998 Baker ....................... 169/15 X 

be a function of wherever the homeowner, firefighter or 
rescue person should don the equipment. Another embodi 
ment relates to the utilization with pre-existing fire extin 
guishing equipment, normally positioned by municipality at 
airports and other areas where firefighting equipment is 
found on a permanently stationed basis. A further embodi 
ment relates to a retrofit of a Sprinkler System Such as in 
warehouses, factories, hotels, and the like to use admixed 
SAP 
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FIRE COMBATING SYSTEMAND METHOD 

FIELD OF THE INVENTION 

The present invention relates to equipment and chemicals, 
and more Specifically to a method for delivering a concen 
trated fire retardant Solution to either protect the Surface 
from fire, or extinguish the fire when it has begun. The 
System finds its maximum utility with Super absorbent 
polymers (hereinafter SAP) such as are used to absorb 
moisture in diapers. The basics of the invention are disclosed 
in European Patent EP 0774 279 A1, Pascente et al. U.S. 
Pat. 5,849,210 and Brickner European Patent No. 0 649 669 
A1 based upon German Patent. 

BACKGROUND OF THE INVENTION 

PreSSure assemblies, hand operated pumps, are well 
known as garden Spraying and other Spraying activity. 
Exemplary are U.S. Pat. Nos. 4,984,742; 5,064,170; 5,301, 
877 and 5,307,995, all assigned to Root-Lowell Corpora 
tion. However, Such pumps and Sprayers are normally 
involved in dispensing a fluid with a relatively low viscosity 
comparable to ordinary tap water. With the Super absorbent 
polymers in use with the present invention, Such sprayers are 
Vulnerable to clogging, reduced tap water preSSures, and 
other unanticipated Sources of interruption. Moreover, with 
just an ordinary garden hose type nozzle, the Spray patterns 
cannot be controlled with the position desired by firefighters, 
particularly when combating tenacious fires Such as 
observed at tire dumps when Several used tires begin to burn. 
Furthermore, what is also needed is a System which has a 
wide variety of applications utilizing tap water and a sepa 
rate reservoir of the SAP, utilizing carried water with a 
Separate reservoir of SAPs, operating with commercial type 
fire extinguishing equipment, and indeed in conjunction 
with Sprinkler Systems of the type used in Warehouses 
factories, and office buildings and large apartment buildings. 
The subject SAPs, if combined with water, Swell and rapidly 
clog containers and lines. Hence, it is desirable to deliver the 
SAP to the water at a point as close to the application as 
practicable. 

SUMMARY OF THE INVENTION 

The present invention involves primarily utilizing a res 
ervoir of Super absorbent polymers which can be indepen 
dently pressurized, remotely Stored and a Supply of water 
which is admixed with the SAP at a point closely adjacent 
of the adjustable nozzle. Invariably an eductor or mixer 
couples the flow of water with the flow of SAP at a point 
within easy deliver range of the nozzle for admixing the SAP 
concentrate, which, when it comes in contact with water, 
begins to Swell at a rapid rate prior to leaving the nozzle at 
which time it is directed to the fire to be controlled or the 
combustible Substance to be sprayed for protection against 
an impending contact with flames in an existing fire. In one 
embodiment the system involves a home unit with a portable 
hand carried reservoir. Yet another System involves a back 
pack carried by a homeowner or firefighter for Spraying. Yet 
another embodiment involves a reservoir which can be 
independently pressurized with a pump So that any reduction 
in the water preSSure in a tap line can be overcome by the 
SAP auxiliary pressure delivery. Other embodiments relate 
to a portable unit containing both the water reservoir and the 
SAP reservoir to the end that it is self-contained, and the 
admixing can be a function of wherever the homeowner, 
firefighter or rescue person should don the equipment. 
Another embodiment relates to the utilization with pre 
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2 
existing fire extinguishing equipment, normally positioned 
by municipality at airports and other areas where firefighting 
equipment is found on a permanently Stationed basis. A final 
embodiment relates to a retrofit of a Sprinkler System Such as 
in Warehouses, factories, hotels, and the like. 

In view of the foregoing, it is a principal object of the 
present invention to provide a System for dispensing SAP at 
a fire Site which is adaptable to portability, modified port 
ability in conjunction with a pre-existing water System, and 
utilization with firefighting equipment in ready form which 
is cost effective and in many adaptations, highly portable. 
A further object of the present invention is to provide such 

firefighting portable equipment which is compact, light 
weight and easy for the firefighter to carry in addition to the 
breathing equipment which he must also carry. 

Yet another object of a present invention is to provide a 
retrofit to pre-existing Sprinkler Systems which will add the 
advantage of Spraying an SAP rather than just plain water 
which experience has shown will significantly enhance the 
fire extinguishing capability of a single Sprinkler head or a 
plurality thereof in any given installation. 

In addition, another advantage of the present invention is 
to provide for the Storage of a concentrated SAP with a long 
shelf life, and which when activated will promptly dispense 
the SAP in an effective and efficient manner. A related object 
of the present invention is to achieve all of the above in a 
System, which, by Selective application, can purge elements 
of SAP that might otherwise clog the system. 

DESCRIPTION OF ILLUSTRATIVE DRAWINGS 

Further objects and advantages of the present invention 
will become apparent as the following description of the 
illustrative drawings take place, in which: 

FIG. 1 is a partially diagrammatic picture of a simple 
home System which includes a valve, eductor, and nozzle in 
combination with a portable reservoir in the form of a 
preSSure Supply cylinder and coupled to a tap water outlet at 
a building Structure; 

FIG. 2 is an enlarged partially exploded perspective view 
of the system illustrated in FIG. 1; 

FIG. 3 is a front elevation of a user of the system as 
identified in FIGS. 1 and 2, but showing only the dispensing 
of the SAP and not the reservoir, whether the reservoir is 
preSSurized or not; 

FIG. 4 is an enlarged exploded view of the inductor 
showing its connection to the tank, 

FIG. 5 is an enlarged longitudinal sectional view of the 
eductor portion of FIG. 4 taken along section line 5-5 of 
FIG. 4; 

FIG. 6 is comparable to FIG. 1 but shows the system 
employed with the reservoir as a back pack, and the Solution 
coming from a fixed pressure water Source. 

FIG. 7 is an enlarged partially exploded view of the 
system shown in FIG. 6; 

FIG. 8 is yet another embodiment in which the water and 
the SAP are contained in two Segregated portions of a back 
pack and applied by means of a hand pump, which hand 
pump pressurized the water and the SAP Separately; 

FIG. 9 is an exploded view of the assembly in FIG. 8 and 
in perspective; 

FIG. 10 is a plan view of the pump and dispensing 
assembly shown in both FIGS. 8 and 9; 

FIG. 11 has another embodiment showing a firefighter and 
a particular fire truck utilizing another embodiment of the 
present invention; 
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FIG. 12 is a partially cut-away view of the system utilized 
by the firefighter in FIG. 11 showing how the concentrate is 
carried interiorly of the flexible fire hose to a point where it 
can be co-mixed with the water a distance Sufficiently close 
to the nozzle or point of application So that clogging or 
overexpansion of the SAP does not have sufficient dwell 
time to occur; 

FIG. 13 is an exploded view of the showing in FIG. 12 
taken from essentially the same Vantage point and essen 
tially the same Scale; 

FIG. 14 is a broken view of a corner of a dwelling in 
which two Sprinkler heads are diagrammatically shown; 

FIG. 15 is a longitudinal Sectional view in enlarged Scale 
of the sprinkler head modified to accommodate the SAP 
dispensing facility; 

FIG. 16 is an exploded view of the sprinkler head shown 
in FIG. 14; and 

FIG. 17 is a partial diagrammatical view of a remote 
preSSurized SAP dispenser for use when the water pressure 
has diminished to a point where additional preSSure is 
required to maintain the desired concentration of SAP being 
dispensed into the area where the fire protecting and extin 
guishing characteristics are employed due to either the 
independent actuation of Sprinkler heads, or the actuation by 
a low melt fuse. 

FIRST EMBODIMENT OF THE INVENTION 

The first embodiment of the present invention is shown in 
FIGS. 1, 2, 3, and 4. There it will be seen, as in FIG. 1, that 
the homeowner is carrying the valve eductor nozzle 10, and 
the pressure Supply cylinder 11 in his right hand. A water 
hose 18 carries ordinary tap water to the valve eductor 
nozzle 10. As shown in greater deal in FIG. 2, the reservoir 
11 which contains the SAP is pressurized by a hand pump 
12. The concentrate hose carries the SAP from the reservoir 
11 through the concentrate valve 16 into the eductor 15. At 
the far end of the eductor, a nozzle is provided which is 
adjustable. 

In operation, the Venturi effect at the eductor 15 is 
normally adequate to withdraw the SAP from the pressure 
supply cylinder or reservoir 11. However, in the event water 
preSSure is reduced, which often happens when a neighbor 
hood is involved in a fire situation and several fire hydrants 
are tapped by firefighters, the homeowner need only activate 
the hand pressure pump 12 to continue an adequate Supply 
of SAP for addition to the valve eductor and nozzle assem 
bly 10. This also permits the homeowner to vary the pattern 
of application of the SAP in the event he wants to reach out 
a considerably longer distance, with a more narrowly con 
fined Spray. 

SECOND EMBODIMENT OF THE INVENTION 

The second embodiment, as shown inn FIG. 3, can 
employ a water control assembly 25 to control the amount 
of SAP admixed fluid extending outwardly from the nozzle. 
As will be seen, particularly in FIGS. 4 and 5, the valve 
eductor nozzle assembly 10 is feed by an ordinary water 
hose 18 coming into the valve assembly which, by activating 
the handle 26, turns the sphere valve 28 to adjust the flow of 
water to the water hose from on to off, and various prese 
lected positions in between. Also to be noted is a ball check 
22 located immediately after the quick disconnect24 for the 
SAP Source. The ball check prevents tap water from going 
back into the reservoir, and conversely when the reservoir is 
preSSured, assists in maintaining the pressure in the concen 
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4 
trate hose 19. FIG. 5 is an enlarged version of the sphere 
valve 28 shown in the right hand side of FIG. 4, illustrating 
how the rotation of the handle 26 rotates the sphere valve 28 
to control the flow of water coming in through water hose 
18. 

THIRD EMBODIMENT OF THE INVENTION 

The third embodiment is shown in FIGS. 6 and 7 where 
it will be seen that the firefighter, whether amateur home 
owner or professional, carries a back pack 30. The back pack 
30 contains a liner 31 in which the concentrate is packaged. 
The balance of the back pack may contains a reservoir for 
water, but as shown, anticipates usage with an independent 
water system to a water hose 18. The advantage of the third 
embodiment shown in FIGS. 6 and 7 is that the concentrate 
can be preSSurized by the operator by Squeezing his back 
pack, or literally leaning against the wall and pressuring it So 
that a pressure is built up which, in turn, in held in place by 
means of the ball check 22. In this embodiment the pres 
Surization can be affected by the applicator, whether a 
professional or homeowner, literally by leaning against the 
wall to Squeeze the back pack to in turn pressurize the Same. 

FOURTHEMBODIMENT OF THE INVENTION 

The fourth embodiment of the present invention, shown in 
FIGS. 8, 9 and 10, is directed to a complete portable unit 40. 
The heart of the portable unit is a double-piston actuated 
hand pump eductor 41 utilizing a water pump portion 42 and 
an SAP portion pump 44. The backpack 45 contains both the 
water reservoir 46, here shown as five (5) gallons, and the 
SAP reservoir concentrate 48, in amount of a quart. There 
fore the content weight approximately forty two (42) pounds 
with the equipment weighing another eight (8) pounds for a 
grand total of fifty (50) pounds carried by the operator. As 
will be seen, the SAP hose 19 and the water hose 18 are 
carried in a single sheath 47. Thus, in the fourth embodiment 
as shown in FIGS. 8, 9, and 10, the water and the SAP are 
all portable, and the pumping System is all manual. 
Nonetheless, the pressurization of the SAP in addition to the 
water lies at the heart of the embodiment. 

AS will be noted, the larger pump 42 exceeds the Size of 
the smaller pump 44. In addition, it will be seen that the lines 
carrying fluid from the larger pump 42 to the eductor 41 are 
arranged to be upstream from the line which carries the 
Super absorbent polymer from the Smaller pump 44 to the 
eductor 41. In this fashion, the proportioning of the ratio is 
undertaken primarily by the size of the pumps Since adjust 
ment in the field is purposely precluded by this unit to render 
it very simple in operation and predetermined in the amount 
of discharge. The handles 49 are brought together and pulled 
apart, which at the same time, pump the water and the Super 
absorbent polymer in Such a fashion that the water picks up 
the Super absorbent polymer and directs the admixture to the 
point where combustion is being combated. 

FIFTHEMBODIMENT OF THE INVENTION 

The fifth fire truck retrofit embodiment, as shown in 
FIGS. 11, 12, and 13, differ in principle from the fourth 
embodiment primarily in that the SAP hose 19 is carried 
internally of the canvas fire hose 50 from the fire truck 51 to 
the point of approximate application. 

It will be appreciated that while the firefighter is shown 
close to the fire truck in FIG. 11, he may be employing a 
hose which is 200 to 300 feet long and the water is 
pressurized by the fire truck itself at 150 to 200 pounds. If 
the SAP is mixed with the water at the fire truck, it will 
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expand significantly while transported through the hose 50 
to the point of application. Accordingly, in this embodiment, 
the SAP is transported separately in a concentrate hose 19 
which will co-extend the fire hose 50. Somewhere within the 
last 25 to 30 feet of the fire hose 50, the coupler 52, as shown 
in FIG. 13, is located. This then couples to the embedded 
SAPhose 19 in the extension length 54 of the entire fire hose 
system. Thereafter, the eductor valve assembly 25 of FIGS. 
2, 3 and 6 is operated by the firefighter. The SAP is normally 
preSSurized with a greater pressure than the water in the hose 
50. After the system has been used with the fire truck, it is 
desirable to remove the concentrate hose from inside the fire 
hose. This is done by pulling it from the fire hose after which 
time it can be flushed and ready for further usage. When 
ready for usage, a “drag chute' 55 is secured to the end of 
the concentrate hose 19, and then the drag chute 55 inserted 
into the fire hose. Once the fire hose is pressurized with 
water, the water preSSure against the drag chute 55 literally 
drags the concentrate hose to the point of attachment with 
the activator end 56 of the hose, where upon the coupler 52, 
as shown in FIG. 13, is secured to the SAP hose 19 in the 
applicator hose 50 and firefighting is undertaken. 

SIXTHEMBODIMENT OF THE INVENTION 

The sixth embodiment in a sprinkler system is illustrated 
diagrammatically in FIG. 14. More specifically, as shown in 
FIGS. 15 and 16, the concentrate hose 19 is positioned 
parallel to the main water hose 16. The sprinkler head 60 is 
then Secured to a concentrate central delivery orifice 61 and 
is co-extensive with the water from the water pipe 18 when 
the fire fuse 64 is opened and the sprinkler head 60 is 
activated. The fuse length 64, as shown, can be formed of 
rose metal, or any other low temperature alloy which will 
hold the valve 65 in the closed position but when melted, 
permits the valve 65 to open and thereafter the water passes 
quickly from the water conduit coaxially around the orifice 
feed the SAP, and the same are mixed literally for the 
expansion of the SAP as the water propels the SAP to the 
area of predetermined contact. As shown in FIG. 17, a water 
preSSure accumulator 66 can be optionally Secured to the 
System in the event pressure is reduced. 
A needle valve 68 is added to the top of the sprinkler head 

as shown in FIGS. 15 and 16 to fine tune the adjustment for 
each of the Sprinkler heads based upon any line loSS in 
pressure throughout the system. As shown in FIG. 17, the 
pressure accumulator 66 includes a flexible diaphragm 75 
which Separates the incoming flow of fire protection fluid in 
hose 19 from ordinary water pressure. The spigot 70 secured 
to the concentrate hose 19 to control the flow of the 
concentrate. Thus, the concentrate which is interior of the 
accumulator 66 is pressurized by the water fluid Secured at 
the top portion of the flexible diaphragm 75, as shown. 

DESCRIPTION OF THE METHOD 

It will be appreciated that a common element of the 
method applied in the five embodiments disclosed is the one 
of transporting the SAP to a point of admixture with the 
water with minimal exposure of the SAP to water prior to the 
actual admixing at a dispenser end. In the Species of the 
method, independent preSSurization is contemplated to be 
applied to the SAP in the event that its own pressurization 
System or the pressurization System of the water lower to the 
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point the Venturi effect at the eductor (the pull effect) 
requires further Support from an auxiliary force of preSSure 
(the push effect). Also in the method, the concentrate hose 
may be parallel and Strapped to the water hose, or coaxially 
inserted as with the fire truck application. In all embodi 
ments it will be noted that the unsupported length of the 
concentrate hose is minimized whenever possible. 

It will be understood that various changes in the details, 
materials and arrangements of parts, or method which have 
been herein described and illustrated in order to explain the 
nature of the invention, may be made by those skilled in the 
art within the principle and Scope of the invention as 
expressed in the appended claims. 
What is claimed is: 
1. A Self contained apparatus for combating fire, compris 

ing: 
a two chamber carrier, wherein Said two chamber carrier 

comprises a first larger chamber for water and a Second 
Smaller chamber for SAP; 

a dual pump, wherein Said dual pump comprises a first 
pump and a Second pump, wherein Said first pump 
accepts the contents of Said first water chamber and 
Said Second pump accepts the contents of Said Second 
chamber; 

opposed handles having a hand grip at one end and pivotal 
attachment at the other end with the two pumps posi 
tioned therebetween; 

a set of two hoses, wherein Said Set of two hoses com 
prising a first hose connecting Said first water chamber 
to Said first pump and wherein Said Set of two hoses 
further comprises a Second hose connecting Said Second 
SAP chamber to said Second pump; 

Said first pump being larger than Said Second pump; and 
a mixing nozzle, wherein Said mixing nozzle accepts and 

mixes together material delivered from an outlet of Said 
first pump and an outlet of Said Second pump. 

2. An apparatus according to claim 1, wherein Said first 
water hose delivers to the mixing nozzle first and said SAP 
hose delivers to Said mixing nozzle last and before exiting 
the nozzle. 

3. An apparatus according to claim 1, wherein Said Set of 
two hoses comprises two hoses combined with a sheath at 
the mid-porting leaving both ends of the hoses exposed for 
connection. 

4. A method of fighting fires, comprising the Steps of 
carrying water in a first chamber; 
carrying SAP in a Second chamber; 
pumping Said water with a first pump; 
pumping Said SAP with a Second pump; 
proportioning Said first pump to be larger than the Second 

pump, 

delivering said water and SAP to a mixing nozzle with the 
water leading the SAP to admix the SAP just before 
leaving the nozzle, 

manually activating Said first pump and Said Second pump 
through a Single mechanism; 

Said Single mechanism comprising opposed handles with 
a hand grip at one end and a single pivot at the other end 
with the pumps positioned therebetween. 
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